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A. Near Term Qohjective: MDIS North Atlantic Test Site
Est abl i shment and Characteri zation

As reported previously, the MODIS North Atlantic Test Site has
been established as originally proposed. The Test Site includes
the New York Bight/Md-Atlantic Bight/@ilf Streanl Sargasso Sea
and is conveniently |located north and east of GSFC/ WFF. No
reasons have yet been found to alter the |ocation of the test
site as established. The site contains coastal, shelf, slope,

@il f Stream and Sargasso Sea water masses. This diversity of

wat er nasses so near to GSFC/ Wallops is a distinct scientific and
econom ¢ advantage to the project. Characterization has been
initiated by ship sanpling, aircraft overflights, and anal ysis of
hi storical data available fromw thin the NASA AOL project since
1980. New in-situ and airborne MODI S Test Site characterization
data are continually being acquired as ships of opportunity
becone avail able. These new data will al so be used for MXDI S

al gorithm devel oprment. The primary instrunment used to acquire the
ai rborne active-passive ocean color spectra used in our MXD S

Sci ence Team al gorit hm devel opnent is the NASA Airborne

Cceanogr aphi ¢ Li dar.

1. Medi um Term Long- Term Qbj ective: Extension of MDD S
Test Site Results to 3 obal Cceans
In-situ and airborne data are al so bei ng acquired outside the
MDIS Test Site in order to (1) validate the MOD S Test Site and
to (2) provide for accurate extension of the results of the
algorithmto the gl obal oceans. As subquently di scussed herein,
in-situ and airborne data have been acquired in the South
Atlantic Bight, the Gulf of Mexico, and the Pacific Ccean (both
coastal and deep ocean).

B. Task Progress
1. In Situ Optical Characterization of the MODI'S North
Atlantic Test Site.

During the present reporting period (July, August, and Septenber
1992) additional sanple collection, |aboratory dissolved organic
matter (DOV) spectral absorption/fluorescence runs, and data
anal yses have been conducted to further characterize the MDD S
Test Site.

Through the cooperation of Dr. George Luther of the University of
Del awar e, additi onal sanpl es were gathered fromw thin the
MDIS North Atlantic Test Site (New York Bight/ Md-Atlantic
Bight/Qul f Stream Sargasso Sea) during a cruise of the Research
Vessel Cape Henl open on March 4, 1992. An overflight of the
vessel by the A rborne Cceanographi c Lidar was conducted on March



4, 1992. These, and all sanples are being used to study the
retrieval of the absorption coefficient of chronmophoric dissolved
organic matter (DOM), aCDOM Then, when the spectral
fluorescence of the dissolved organic matter is neasured aboard
ship (or renotely aboard aircraft) it can be used to rapidly and
accurately infer the aCDOM Wen applied to shi pboard and
aircraft laser fluoroneters, this retrieval methodol ogy and the
resul ting DOM absorption coefficients will be used in ocean col or
nodel s and associated satellite sensor/al gorithm devel opnents
directly aimed at the proposed phycoerythrin retrieval. The work
to date suggests that absorption coefficients in the near
ultraviolet can be directly retrieved from neasurenents of the

fl uorescence em ssion of CDOM The errors in the | aboratory

fl uorescence measurenents were mnimzed through the conbi ned use
of the water Raman scatter as an internal radionetric standard
and quinine sulfate as an external reference. Wiile the a CDOM
retrieval appears feasible, the relationship to CDOM em ssion is
suscepti ble to changes in fluorescence yield, so the continued
tenporal study of marine sanples from many di verse oceanic

| ocations is needed in addition to the 5 | ocations al ready
studied. The DOMis inportant since it is a mgjor interferant to
t he detection and quantification of chlorophyll and chl orophyl |
accessory pignents (CAP) such as phycoerythrin. Likewise, it is a
contributor to the carbon cycle itself. A nanuscript titled:

"I nherent Optical Properties of the Ccean: Retrieval of the
Absorption Coefficient of Chromophoric D ssolved O ganic Matter
from Fl uorescence Measurenents” is in the final stages of

revi sion based on the fluorescence/ absorption work to date.

2. Extension to d obal Cceans

Addi tional ship sanples were collected fromthe North Atlantic
Ccean east of Cape Hatteras, east of Savannah, west of Tanpa in
the Gulf of Mexico, and in the Mnterey Bay/Pacific Ccean
regions. Ship data will also be available to conpare with
Al rbor ne Cceanographi ¢ Li dar active-passive (|aser-sol ar)
overflight data acquired during NSF' s Joint d obal Ccean Fl ux
Study (JGOFS) Central Equatorial Pacific (EQPAC) field m ssions.
The Monterey Bay sanpling was performed at the concl usion of (and
during transit back to Wallops from the JGOFS EQPAC field
m ssions. Prelimnary anal yses suggest that the aCDOM recovery
will be possible (within specific error bounds) in other gl obal
oceani ¢ regi ons by using the water Ranman nornal i zed DOM spectral
f1 uor escence.

Team Menber used t he NASA/ GSFC Ai r borne Cceanographi ¢ Li dar
during participation in Dr. Kendall Carder's TAMBEX Il cruise of
the Suncoaster in the Qulf of Mexico during the week of May 11,
1992. (Note that Dr. Carder is both a MODIS and a HRI'S Sci ence
Team Menber). Overflights of the Suncoaster were conducted over
several ship cruise lines. One of the prine objectives of this
cruise was to obtain the necessary in situ ocean color data to
address the CDOM al gorithm devel opnent of Dr. Carder. Qur
participation in the cruise was undertaken to allow wus to



directly address the quantification of the phycoerythrin signal
as outlined in our own MODI'S proposal. To assist us in this
endeavor, Dr. Maria Vernet of the Scripps Institution of
Cceanography was asked to participate aboard the Suncoaster. She
is recogni zed for her work with phycoerythrin pignent. Additional
CDOM dat a was successfully obtained but the first-tine ship
calibration of the airborne phycoerythrin-to-water Raman signal
coul d not be conpleted since the nunbers of phycoerythrin-bearing
organi sns were not sufficiently high to provide an adequate

| aser-induced fluorescence signal.

In general, the ship sanples are filtered (0.45 um to renove
scatterers and absorbers other than the di ssolved organic matter
( . Spectral absorbance of the filtered sanples are acquired
at Wallops by Dr. Tony Vodacek, a NRC Resident Research Associ ate
at Wallops. Cross-validation of the absorption and fl uorescence
is then frequently performed at Wods Hol e Cceanographic
Institution in cooperation with Dr. N el Bl ough.

3. In-situ and Airborne Optical Characterization of
MODIS North Atlantic Test Site.
Conti nued cooperation by Dr. CGeorge Luther of the University of
Del anare i s expected during his on-going series of cruises with
t he Research Vessel Cape Henl open onto the Atlantic shelf south
east of Delaware Bay. Additional cooperative ship-aircraft
experiments are planned with Dr. Niel Blough (WHO) in the MDD S
Test Site during four seasons begi nning August 1993 with a cruise
of the R V. Cape Henlopen and overflights of the ACL from
VWl | ops.

C, Anticipated Activities During Next Quarter.

1. Phycoerythrin Al gorithm Devel opnent Activities
Efforts are being directed toward a new field experinent to
guantify the phycoerythrin signal. It is anticipated that new
val idation experinents will be established in conjunction with
the ship-aircraft DOM experinents with Dr. N el Blough (WHQ)

2. Chlorophyll Pignent and CDOM Corrections to the
Al gorithm
Maj or perturbations or influence to the ocean col or spectrum are
provi ded by chl orophyll and CDOM These oceani ¢ constituents
significantly inpede the retrieval of phycoerythrin pignment from
t he upwel | ed radi ances. Accordingly, they nust be dealt with in a
systematic way in order to understand their effects and the
i npact on the retrieval of phycoerythrin and its ultimate
guantification. In situ and airborne data gathered to date will
be used to nodel the effects to ascertain the extent that they
can be renoved and/or quantifi ed.

D. Probl ens/Corrective Acti ons.

1. The lack of a 600nm band on MODI S-N is the biggest
problem facing the retrieval of the phycoerythrin pigment on the
first sensor launch. Plans to synthesize a 600nm band from ot her
surroundi ng bands will be perfornmance tested using data obtai ned



over actual oceani c phycoerythrin pignment using the 32-band ACL
passi ve ocean col or subsystem (POCS) in conbination with | aser-
i nduced fluorescence of the phycoerythrin pignment obtained with
t he ACL using 532nm excitati on.

2. The oppressive inposition of Division/Drectorate
adm ni stration taxes upon HQ approved sci ence funding | evels
continues to be a fiscal and noral e-depressing thorn in the side
of efficient conduct of this research.



